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STEP may be used to define data for the
whole product for the complete life cycle

Here we are talking within the context of
model geometry

data exchange



Why do we need healing for STEP

Healing is often taken as the means of
fixing bad data

Healing here is also defined to be the means of
manipulating data to make it fit for a purpose
other than that for which it was created



.... ameans of manipulating datato make it
fit for a purpose other than that for which it
was created -

transfer between systems
different tolerances
different validity rules

transfer between disciplines

for example - removal of fillets/ blends
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Healing can also be applied to the need to
manipulate data which is not as intended

Not what the user expected or wanted

Not what the originating system intended
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Healing within STEP

Theorem Product Architecture
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CADhealer provides processing of

System A to STEP
STEPto system B
STEPto STEP
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CADheadler - Analyse and Fix Options
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CADhealer - Analyse and Fix Options

Allows user to examine and process ...

Small features

Accuracy 1ssues

Topology issues

Orientation errors

Shell issues

Surface sewing problems
Blend removal or replacement
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* CADviewer: Copyright Theorem Solutions

File Yiew Annotate Interrogate Options Help
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Copyright (c) Theorem Solutions Ltd. All Rights Reserved.

Version 4.0.002 (X11/Motif with OpenGL Graphics Kernel)

Mode: ‘Mone Status: Ready
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Theorem CADviewer: vywB016-Fix. ywr




e —
—— h"i‘\‘l“\.-

Theorem Solutions

*» Theorem CADviewer: vwB016-fix. vwr
File View Annotate Interrogate Options Help
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CADhealer Option Dialogue

ID 1 - Face Orientation Error Detec! |-
ID 15 - Face Orientation Error Deter
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CADhealer Option Dialogue

ID 1 - Face Orentation Error Detect
ID 15 - Face Orientation Error Dete
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CADhealer Option Dialogue
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Theorem CADviewer: ht104-cyl p21
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Theorem CADviewer: htl04-cyl.p21
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CADhealer Option Dialogue Ed
| | -

1D 8371 - Solid Connectivity Error C
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» CADhealer Option Dialogue

E“E Topology Category Display Mode Show Al
=il Sewing all Analysis Tolerance 0.001
Trimmin
g W Small Edges Hand TodprseEs
Solids N Sliver Faces
Features B Face Spikes
Blink. Entity On Select
Faces/Edges ® Finched Faces |
Centre View On Select
Curves
Highlight
Fine Tune

Analyze Hazal Report Help Cancel
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Mode: Mone Status: Ready
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* Theorem CADviewer: ht104-cyl p21

File Yiew Annotate Interrogate Options Help
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Mode: ‘Mone Status: Ready
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Cancel
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|I Edge Detected
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e Self Intersect Detecte
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» CADhealer Option Dialogue

File  Topology Add Highlight Single Entity B Point And Click List Hidden Entities
Sewin Restore Hidden Entities
F: 9 Remove Highlight B Solid Entity Last Selected
Trimming Remove All Highlights
Solids - Show BNl . CAD System ID List Layers Used
Hide Entit T CADviewer 1D List Tags Used
Features g = —
ow Highlig
Faces/Edges Layer Number -
Show Unhighlighted
Curves Tag Hame
Highlight
Fine Tune

Apply | Help Cancel
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CADhealer Option Dialogue
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ID 6829 - Sliver Face Detected
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CADhealer Option Dialogue

ID 6837 - Face Self Intersect Detecte |-
ID 6837 - Pinched Face Detected
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Theorem CADviewer: ht104-cyl p21

File View Annotate Interrogate Options
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Theorem CADviewer: ht104-cyl p21

File VYiew Annotate Interrogate Options
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Theorem CADviewer: htl04-cyl.p21

File VYiew Annotate Interrogate Options

Screen Pick Fick Start Point Of Linear Measurement
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CADhealer Option Dialogue

ID 8234 - Face Self Intersect Detecte |-
ID G299 - Face Self Intersect Detecte
ID G276 - Face Self Intersect Detecte
ID 8303 - Face Self Intersect Detecte
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Theorem CADviewer: htl04-cyl.p21
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Theorem CADviewer: htl04-cyl.p21




Healing within STEP o

Theorem Solutions

Theorem CADviewer: fork_p21
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Theorem CADviewer: fork_p21
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Fili Sewing | exxxxxxxxx CADhealer Analysis Report Fidge Gap Detected
— o ¢ Surface Gap Detected
Trimming Solid Gap Tolerance = 0,001000 Surface Gap Detected
. Processing Solid 1 out of 1 Fdge Gap Detected
Solids ID 234 - Edge Surface Gap Detected. Width = 0,02252 Surface Gap Detected
Features ID 234 — Face Edpe Gap Detected. Width = ©,02252 Fdge Gap Detected
ID 234 - Vertex Surface Gap Detected. Width = 0,02252 Burface Gap Detected
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Topology  category

File
= Sewing Al Analysis Tolerance 0.001
= = Trimming ® Small Edges ” t
Hand TiprmEs
Solids N Sliver Faces
Features B Face Spikes

Blink Entity On Select

Display Mode Show All

ID 237 - Sliver Face Detected
ID 247 - Sliver Face Detected
ID 190 - Face Spike Detected
ID 224 - Face Spike Detected

FacesfEdges B Pinched Faces
Centre View On Select
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Highlight
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CADhealer Option Dialogue

ID 237 - Sliver Face Detected
ID 247 - 3liver Face Detected
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Theorem CADviewer: fork_p21

File Yiew Annotate Interrogate Options

:E:Data Exchange Complete (Successful Conversion)
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Edge2

Small Edge Problems

Edge2

.0005 mMm .0005 mm

Edge5



Removal of Small Edge

Edge2

Edge2 Edged
- <<::::::::::;\
Edge5

Edgel
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Sliver Face Problems

Adjacent Face

Adjacent Face

Adjacent

Face

Sliver Face

Adjacent Face
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Removal of Siver Face

Adjacent Face

Adjacent Face

Adjacent

Face

Sliver Face Deleted
Leaves gap < Tolerance

Adjacent Face
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Face Spike Problems

Adjacent Face
Problem Face

Adjacent

Face
A

\ Face Spike

Adjacent Face
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Removal of Face Spike

Adjacent Face

Fixed Face

Adjacent

Face

Face Spike Removed

Adjacent Face



Pinched Face Problem

Face l

Face l

Single Edge

/ Face 3

Single Edge
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Fixed Pinched Face

Face l

Face 1A

(New face)
Edge split at vertex

Edge split at vertex 4 Face 3
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Solid Gap Healing
Basic Assumptions

The body - topology and geometry - provides a definition of the design
Intent which is accurate to a certain modelling tolerance

It is permissible to manipulate the topology and geometry by amounts
which are small relative to engineering and manufacturing tolerances
In order to provide a new definition of the body



Solid Gap Healing

Body Face  Edge Vertex
Surface Curve Point
Surface Curve
Intersection  Intersection
Multiple
Surface

| ntersection



Solid Gap Healing

Surfaces Rule

=> Edges and vertices redefined from surfaces



Solid Gap Healing

Edges classified as intersecting or parallel

I ntersecting edges recalculated if necessary

Parallel edges => surface modification
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Summary

STEP is becoming an accepted and successful
option for moving data between systems.

Asdifferent systems have different validity and
tolerance requirements some manipulation of the data
IS necessary.

Interactive access to ‘Healing' software provides
options to improve successful data exchange. (As
confidence grows, automatic healing may become
acceptable.)



